2 2 2 3 3 8 roles including polyphenism, diapause, longevity, and social behavior and caste 3 9 differentiation [1-21]. However, these hypotheses are based primarily on correlational 4 0 studies; for example, there is evidence that the dependence of social behavior and caste 4 1 differentiation on DNA methylation is not absolute [11-13]. Comparative epigenomic 4 2 studies have provided valuable insights into patterns of DNA methylation across most 4 3 insects, but have offered limited insights into its functional significance. 4 4 3 In animals DNA methylation typically occurs at CG sites, which is established by 4 5 DNA methyltransferase 3 (Dnmt3), and subsequently maintained by DNA 4 6 methyltransferase 1 (Dnmt1). Many insects possess Dnmt1 and Dnmt3; however, there is 4 7
High coverage single-base resolution DNA methylomes from ds-dnmt1 and 1 4 6 control ovaries were generated to understand the impact of the loss of Dnmt1. Greater CpGs is highly symmetrical and highly methylated. However, even though knockdown of 1 5 2 Dnmt1 significantly reduces methylation in ovaries, a minority of CpG sites remain 1 5 3 symmetrically methylated ( Fig 2C) . This suggests that there are some cells within ovaries 1 5 4 that have wild-type methylomes. The lack of a complete loss of mCG is expected due to 1 5 5 the injection of fully developed individuals and hence the presence of fully methylated 1 6 8 methylated genes are often conserved within insects. We identified 39.31% (N = 7,561) 1 6 9 CG-methylated genes in O. fasciatus and 85.99% of these are CG-methylated in at least 1 7 0 one other insect species investigated (S3 Table) . Therefore, even though the pattern of 1 7 1 DNA methylation within gene bodies of hemimetabolous insects is distinct compared to 1 7 2 holometabolous insects, the targeting of specific genes is conserved. Thus, the reductions 1 7 3 of mCG across gene bodies in ds-dnmt1 individuals provides an apportunity to study its 1 7 4 potential function. Decreased levels of mCG are not associated with transcriptome-wide changes in 1 7 7 gene or transposable element expression in ovaries. We performed RNA-seq analysis Furthermore, mCG was always reduced in ds-dnmt1 compared to control ovaries in the 2 1 1 6,484 gene set. Despite genes being unmethylated (UM) in ds-dnmt1 ovaries, changes to 2 1 2 gene expression occurred in both directions for the 106 differentially DNA methylated 2 1 3 and expressed genes ( Fig 3D) . Even for genes that by definition are unmethylated (N = 2 1 4 5,982) or similarly CG-methylated (N = 21) in ds-dnmt1 and control, a similar proportion 2 1 5 (N = 6,003; 97.53%) was observed to have no difference in gene expression. The lack of 2 1 6 an association between DNA methylation and gene expression is further supported when 2 1 7 applying more stringent thresholds to the definition of CG-methylated and unmethylated expression if any at all. The function of DNA methylation in O. fasciatus might lie within genome 2 2 1 defense -the transcriptional regulation of repetitive DNA and transposons -as its 2 2 2 genome is composed of a nontrivial amount of repetive DNA and transposons (6.21%) 2 2 3 (S9 Table) . However, as in genes, reduction of mCG in ds-dnmt1 compared to control 1 1 wide increase in expression and S6 Fig and S10 Table) . This further supports 2 2 6 a trivial role of DNA methylation in transcriptional regulation of loci. the RPKM distribution when all TEs are considered within ds-dnmt1 and control ovaries. DNA methylation has been implicated to play numerous roles in insects [1-21], 2 4 0 however, its exact function remains uncertain. In this study we observed that post- We suggest that DNA methylation is more important for genome structure, 2 6 7 integrity or other cellular processes than it is for somatic expression in O. fasciatus. Although it is possible that DNA methylation is important for expression control in a rare 2 6 9 cell type that was not examined in our study, we instead propose that regulation of 2 7 0 expression is not likely the primary role in insects. Investigating the importance of DNA functional studies of DNA methylation, and continuation of studies in this system will 2 7 4 unravel the insect epigenome and its functional consequences. was ran until stationarity and convergence was reached (10,000,000 iterations), and a 2 9 6 burnin of 1,000,000 was used prior to summarizing the posterior distribution of tree 2 9 7 topologies. A consensus tree was generated using TreeAnnotator v2.3.2, visualized in Affinity Designer v1.5.1 (https://affinity.serif.com/en-us/). we designed one sense primer at the 3' end of OFAS015351 (Of_DMNT1-1_3603S; S1 3 0 4 Table) and two antisense primers at the 3' end of OFAS018396 (Of_DNMT1-2_424A 3 0 5 and Of_DNMT1-2_465A; S1 Table) . A fourth sense primer (Of_DNMT1-2_1S; S1 3 0 6 Table) was designed at the 5' end of OFAS018396 to confirm the size and sequence of Of_DNMT1-2_1S-Of_DNMT1-2_424A was performed using Q5 Polymerase (New Nymph colonies were checked daily for newly emerged adults. Adults were separated by 3 2 3 sex and kept with food and water for 7-10 days until females reached sexual maturity. PCR reaction in which T7 phage promoter sequences were added to the gene-specific Primer sequences can be found in S2 Table. Sense and anti-sense RNA was synthesized Following injection, females were paired with an un-injected male to stimulate 1 6
Reproductive phenotype screening and analysis. Eggs were collected between days 4- data for the number of eggs laid was normally distributed so differences among RNAi Linear Model (GLM) using a Poisson distribution.
5 2
A second set of O. fasciatus females were injected in the same manner as were fixed within 15 minutes of dissection in 4% formaldehyde in 1× PBS for 25 3 6 0 minutes. Fixed ovaries were stained with Hoechst 33342 (Sigma Aldrich) at 0.5 µg/ml. The stained ovarioles were imaged using a Zeiss LSM 710 Confocal Microscope (Zeiss) 3 6 2 at the University of Georgia Biomedical Microscopy Core. Complementary DNA (cDNA) was synthesized from 500 ng RNA with qScript cDNA 3 6 9
SuperMix (Quanta Biosciences, Gaithersburg, MD). Hochberg false discovery rate [48, 49] . A background mCG level was determined from 4 1 7 all coding sequence, which was used as a threshold in determining significance with a 4 1 8
False Discovery Rate (FDR) correction. Genes were classified as CG-methylated if they 4 1 9
had reads mapping to at least 20 reads mapping to 20 CG sites and a q < 0.05. Using a 4 2 0 binomial test can lead to false-negatives -highly CG-methylated genes that are classified 4 2 1 as unmethylated (UM) -due to a low number of statistically CG-methylated sites (S4 4 2 2 Table) . Genes classified as unmethylated, but had a mCG level greater than the lowest 4 2 3 CG-methylated gene were dropped from future analyses. terms are found in S11 terms (S12 Table) . 
